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Abstract 

Khoshnevisan et al. (2007) proposed a general family of estimators for population mean using 
known value of some population parameters in simple random sampling. The objective of this 
paper is to propose a family of combined-type estimators in stratified random sampling adapting 
the family of estimators proposed by Khoshnevisan et al. (2007) under non-response. The 
properties of proposed family have been discussed. We have also obtained the expressions for 
optimum sample sizes of the strata in respect to cost of the survey. Results are also supported by 
numerical analysis. 



1. Introduction 



There are several authors who have suggested estimators using some known 
population parameters of an auxiliary variable. Upadhyaya and Singh (1999) and 
Singh et al. (2007) have suggested the class of estimators in simple random 
sampling. Kadilar and Cingi (2003) adapted Upadhyaya and Singh (1999) 
estimator in stratified random sampling. Singh et al. (2008) suggested class of 
estimators using power transformation based on the estimators developed by 
Kadilar and Cingi (2003). Kadilar and Cingi (2005), Shabbir and Gupta (2005, 06) 
and Singh and Vishwakarma (2008) have suggested new ratio estimators in 
stratified sampling to improve the efficiency of the estimators. 



Khoshnevisan et al. (2007) have proposed a family of estimators for population 
mean using known values of some population parameters in simple random 
sampling (SRS), given by 



t = 



aX + b 

a(ax + b) + (1 - a)(aX + b) 
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where a* 0 and b are either real numbers or functions of known parameters of 
auxiliary variable X. Koyuncu and Kadilar (2008, 09) have proposed family of 
combined-type estimators for estimating population mean in stratified random 
sampling by adapting the estimator of Khoshnevisan et al. (2007). These authors 
assumed that there is complete response from all the sample units. It is fact in 
most of the surveys that information is usually not obtained from all the sample 
units even after callbacks. The method of sub-sampling the non-respondents 
proposed by Hansen and Hurwitz (1946) can be applied in order to adjust the 
non-response in a mail survey. 

In the next sections, we have tried to propose a family of combined-type 
estimators considering the above family of estimators in stratified random 
sampling under non-response. We have discussed the properties of proposed 
family of estimators. We have also derived the expressions for optimum sample 
sizes of the strata in respect to cost of the survey. 

2. Sampling Strategies and Estimation Procedure 

Let us consider a population consisting of N units divided into & strata. Let the 

size of /"’stratum is N n (/ = 1,2, ,k). We decide to select a sample of 

size a from the entire population in such a way that n j units are selected from the 

k 

N/ units in the /"’stratum. Thus, we have^w,. = n . Let yand X be the study and 

i = 1 

auxiliary characteristics respectively with respective population mean yandX . It 
is considered that the non-response is detected on study variable Y only and 
auxiliary variable X is free from non-response. 



Let y t be the unbiased estimator of population mean Y , for the /"'stratum, given 

b Y 

-*_ n iiynil+ n i2yui2 (21) 

1 nj 

where y m] and y m2 are the means based on n a units of response group and u i2 
units of sub-sample of non-response group respectively in the sample for the 
/"’stratum. be the unbiased estimator of population mean X t , based on n j 
sample units in the /"’stratum. 



Using Hansen-Hurwitz technique, an unbiased estimator of population mean Y is 
given by 

* k * 

y st = £piyi ( 2 - 2 ) 

i=i 



and the variance of the estimator is given by the following expression 



_* k ( i 

v(y st )=I - 

i =1 v n 



1 \ 2 C 2 ^ (ki -1) w 2 C 2 

PiS yi + I— — w i 2 Pi s yi2 

i=l 11 i 



N 



(2.3) 
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where S yi and S 2 yi2 are respectively the mean-square errors of entire group and 
non-response group of study variable in the population for the /"'stratum. 

k t = — , Pi=— and W i2 = Non-response rate of the /"’stratum in the 

«/ 2 N 

population = 

AC 



2.1 Proposed Estimators 

Motivated by Khoshnevisan et al. (2007), we propose a family of combined-type 
estimators of population mean Y , given by 



T C = Yst 



aX + b 

a(ax s t + b) + (1 - a)(aX + b) 



( 2 . 1 . 1 ) 



_ k _ 

where x s t = ZPi x i (unbiased for X ) 

i=i 

k 

and X=XPi x i- 

i=i 

Obviously, T c is biased. The bias and MSE can be obtained on using large 
sample approximations: 

y s , =^( 1 + e o) ; x« = x ( 1 + ^i) 

such that E(e 0 ) = E(e { ) = 0 and 




+ 



fe - 1) 

n i 



W i2 S 



2 

Yi2 



Cov 



E(e 0 e i) = 



f-* - \ 

y s t’ Xst 

v 

YX 



==ip, 2 f,PiS Y iSxi 

YXi = i 



where / ( =— — — , S 2 Xi be the mean-square error of entire group of auxiliary 

N n. 



variable in the population for the /"'stratum and /?, is the correlation coefficient 
between yand X in the /"’stratum. 
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